A double diffusion-in-agar test was used to investigate precipitation reactions of 75 arboviruses. Specific reactions were regularly observed with members of arbovirus groups B, California, Simbu, Turlock, Hart Park, vesicular stomatitis, and several other arboviruses as well as with a member of the Tacaribe group and a herpesvirus. The results demonstrated the feasibility of applying this technique to the identification of arboviruses.
Since the beginning of 1965, this laboratory has identified nearly 1,300 viruses isolated from diagnostic or field-collected specimens that were submitted to or collected by the Arbovirus Unit, National Communicable Disease Center (NCDC), Atlanta, Ga. The viruses included members of arbovirus groups A, B, C, Bunyamwera, Guama, Patois, Simbu, California, Turlock, and several other arboviruses as well as a member of the Tacaribe group and Herpesvirus hominis. For identification, complement-fixation (CF), hemagglutination-inhibition (HI), and neutralization (NT) techniques were used singly and in combination.
This work load indicated the need for a simple screening test which could be used in conjunction with other tests for more rapid identification and, particularly, for differentiation of closely related strains. The work of Murphy and Coleman (11) with the California virus group and Clarke (6) with the group B tick-borne complex had indicated the feasibility of the Ouchterlony double diffusion-in-agar system for arbovirus differentiation.
The present paper comprises an evaluation of the precipitin-in-agar technique for differentiation and identification of a wide variety of arboviruses.
MATERIALS AND METHODS
Viruses. A list of the viruses used in the initial studies is given in Table 1 . Arbovirus strains isolated from field-collected specimens were also used ( Table  7) . H. hominis, although not an arbovirus, was included in these studies because it is occasionally isolated from specimens of human brains. Tamiami, a Tacaribe group virus, was included in these studies because it is isolated under circumstances similar to those of arbovirus isolations. Antisera and ascitic fluids. Immune sera (IS) and immune ascitic fluids (IAF) were produced as described elsewhere (2, 11) . Four injections of antigen were usually required to elicit satisfactory precipitating antibody in Ha/ICR mice; from one to four injections were required for domestic rabbits (Oryctolagus cuniculus). The most suitable immune system for precipitin studies with a given antigen was selected by prescreening several immune preparations in the gel diffusion system. Selection for the prescreening was made on the basis of strength of homologous HI, CF, or NT reactions, availability, and lack of evidence of nonspecific cross-reactivity with normal suckling mouse brain.
Anti-mouse tissue precipitins are frequently found in sera from rabbits inoculated with mouse tissue. Nevertheless, the large number of immune preparations available at NCDC provided a variety from which a suitable serum could be selected; that is, either the serum did not contain sufficient anti-mouse precipitins to produce visible mouse-anti-mouse arcs or the system was in such total antigen excess that no precipitin lines were seen. Thus, no adsorption of rabbit sera with uninfected mouse tissue was done.
Antigens. Antigens were usually prepared by inoculating 2-to 4-day-old ICR mice with a dilution of seed virus (approximately 500 suckling mouse intracranial 50% lethal doses), collecting the mice when signs of illness appeared, and harvesting the infected suckling mouse brain (ISMB). Sucroseacetone-extracted antigens were prepared by the method of Clarke and Casals (7) .
Agar gel diffusion technique. The method of Murphy and Coleman (11) Guaroa virus, which is a member of the Bunyamwera group by CF (17) , is related to the California group by both HI and NT. In crossprecipitin tests with Guaroa, no lines of precipitation were seen with the battery of California group reagents, but weak (2+) reactions were These strains had been isolated from mosquitoes, mammals, or birds by various members of the Arbovirus Unit, had undergone two or three SM passages, had never been lyophilized, and had previously been identified by CF tests. Results of the identification tests with double diffusion are presented in Table 7 . As mentioned previously, five of five EEE but none of six WEE were identified, as was one isolate of Sindbis, the other group A arbovirus tested. Of 236 other virus strains tested, 232 were identified; this included 185 strains of California virus.
One of the Flanders isolates identified by immunodiffusion had been submitted to this laboratory as a possible isolate of St. Louis encephalitis virus, one of the Tamiami strains had not reacted by CF with a Tacaribe group IAF in another laboratory and was received at NCDC for identification, and the three dengue type 2 isolates were obtained from human sera collected during the 1968 to 1969 Caribbean dengue fever epidemic. In all five instances, rapid identification of the virus was important. Immunodiffusion tests provided rapid and satisfactory identifications for all of these isolates.
It was suggested by Hawkes and Marshall (9) that their technique of precipitin-in-agar might have been limited by the need for a high concentration of antigen; the present technique probably provides sufficient reactants for attaining the limited goals established here. Should material having undergone two or more SM passages be used, satisfactory adaptation of most viruses probably would obviate any difficulties which might be brought about by host modifications. The alternate reagents problem can be accommodated by the production of more potent and specific antibody.
The feasibility of a technique also depends upon its cost, simplicity, and rapidity. The agar-gel diffusion method presented does not require extraction of antigen and uses only about one-third the volume of reactants required for a micro-CF test. The time lapse between initiation and reading is about the same for the agar-gel test and the micro-CF test, but actual working hours are nearly one-fourth. Protein stains, such as Thiazine red R, may be used to prepare the slides for photography or reading at a later date; results may then be filed in the form of the stained reactions themselves.
Although the present system works well enough for many applications, additional work will undoubtedly lead to many improvements. The substitution of a more purified agar preparation could eliminate certain nonspecific inhibitors (8, 15) . Such an inhibitor might well have been responsible for low or nonreactive antigens in the present gel diffusion system when the same antigen preparations titered substantially by CF and infectivity tests.
